Abstract
Introduction
The process of economic transition from a centrally planned to a market economy has important implications for the labour market. The Doi moi reforms have had a major impact on the labour market in Vietnam (see Croll, 1998) . The removal of a centrally determined wage system, which in the past limited the degree of gender wage inequality, creates potential for a widening in the gender pay gap. The reform process has, as in other transitional economies, led to a reduction in a variety of public services including support facilities for children. Enterprise kindergartens, schools and other health-care facilities, which were relatively commonplace under the centrally planned system, have steadily disappeared with the increased emphasis on market reform.
The creation of a private labour market ended the dependence on the state sector as the only source of formal employment. Female workers were however found to be more vulnerable in the restructuring of the state-owned sector. The reduction from more than 12,000 state-owned enterprises (SOEs) to around 5,500 in the first ten years of the reform process displaced large numbers of workers. Women with limited work experience and low educational attainment were the main victims of the early redundancy programmes with about 70% of laid-off workers female (Rama, 2001) . Beresford (1994) reveals that over half-a-million female workers were made redundant from SOEs in 1990 -1991 . Liu (2004b suggests that the downsizing in the SOE sector provides a potential channel through which the gender pay gap could widen given workers were more formally protected in the SOEs than in the private sector.
Vietnamese women are accorded a wide range of rights and privileges at work under the Vietnam Labour Code. Maternity leave is fully paid and time-off during either pregnancy or when nursing a child less than twelve months is also regulated. Female employees are generally exempt from a unilateral termination of their contracts during this period (Brassard, 2004) . As enterprises have an increasing autonomy in managing business activities, including human resources, there may be a tendency for employers to favour male workers and this may result in a worsening relative position of women in the labour market.
In contrast to these potentially more negative impacts of the Doi moi reforms on the female position in the labour market, there are also certain improvements evident primarily in terms of new employment opportunities for women. The impressive growth over the past fifteen years has been partly driven by the exports of light manufacturing, a sector dominated by female workers. For instance, the exports of the garment industry account for almost a quarter of total manufacturing exports over the past 15 years (GSO, 2005) . This sector is one of the major employment sources for female workers, including rural female migrants (Thornburn and Jones, 2002; Thornburn, Ha and Hoa, 2002) . Although the proportion of agricultural exports has steadily decreased over time, agricultural products still remain a major export commodity. The fact that women are more dependent on agriculture than men may suggest that the growth in agricultural exports has resulted in more income-generating activities for women.
Given the foregoing, it is uncertain whether women have been the gainers or losers during Vietnam's transition process. It is not easy to identify the impact of the Doi moi reforms on the female position in the Vietnamese labour market. The experience in other transitional economies tends to suggest a mixed picture. The reduction in female participation was a stylized fact in the transitional economies of Central and Eastern Europe (CEE), Russia, and other countries of the Former Soviet Union (FSV) (see Allison and Ringold, 1996) . However, evidence on the gender pay gap has been less clear-cut. For instance, Newell and Reilly (2001) report that the gender pay gap widened in Bulgaria and Romania, was relatively stable in FRYugoslavia, Slovenia, Russia, Kyrgyzstan, but fell in the Czech Republic, Slovakia, Poland, and Hungary.
The current paper examines the evolution of the gender pay gap for the wage employed in Vietnam over the period covering 1993 to 2002. The primary objective of the current paper is to provide some clearer insights on the impact of the reform process on the gender pay gap in this sector. Most of the recent literature on gender in Vietnam to date has emphasized the negative effects on women of the transition in terms of their access to public services and their workforce participation (Gallup, 2002; Brassard, 2004; Long, Le, Truitt, Mai, and Dang, 2000) .
The recent studies of Liu (2004a,b) , using data drawn from the household surveys conducted in 1993 and 1998, arguably provide the first systematic studies on the gender pay gap in Vietnam.
The contribution of the current paper, however, compared to Liu (op.cit.), is two-fold. Firstly, our analysis focuses on a longer time period given our use of data drawn from a more recent survey. Secondly, in contrast to the mean regression approach used by Liu, we enhance the analysis by using a quantile regression approach that allows us to explore the gender pay gap at selected points of the conditional wage distribution. In addition, this study offers a modest contribution to the empirical literature on the temporal decomposition of the gender pay gap using the quantile regression approach by suggesting a very simple decomposition that may have application in other contexts.
The structure of the paper can now be outlined. Section two provides a description of the datasets to be used in investigating the gender pay gap and notes some features on female participation, female employment, and the gender pay gap using these data. The empirical methodology is detailed in section three. The empirical results are reported in section four, which is then followed by a section containing some concluding remarks. current exercise, construction of a set of variables that are compatible across all three surveys.
The next sub-section describes some stylized features of the gender pay gap for the wage employed in Vietnam using data drawn from these three surveys.
Overview of the Gender Pay Gap in Vietnam
Vietnam's labour market is characterized by a high participation rate among both men and women. Around 84% of Vietnamese men and 82% of women aged 15 to 60 were working in the 1993-2002 period (see table 1 ). In rural areas, the gender-specific participation rates are even higher. These high participation rates are comparable with the experience of the former Soviet Union and other CEE centrally planned economies prior to the transition. However, the relatively stable participation rates for female workers in Vietnam is in contrast to these other countries, where the contraction in participation was relatively large during the transition period (Newell and Reilly, 2001) .
One million new entrants have entered the labour force in Vietnam per annum between 1993 and 2002. The rising trend in the unemployment rate suggests that the impressive growth associated with the reforms has not been sufficient to absorb the fast growing labour force. As a result, unemployment, defined as those in the labour force and actively looking for work, has steadily risen over the 1993-2002 period. The unemployment rate nearly doubled from roughly 4.4% in 1993 to 8.4% in 2002. On average, the male unemployment rate was two percentage points higher than the female rate. One explanation for this gender differential could be the rapid growth of female worker-intensive exports such as garments, footwear, and agricultural products over the past decade. Table 1 also reveals some notable features regarding Vietnam's labour market dynamics over the 1993-2002 period. Off-farm employment has become an increasingly important activity. On average, the employment share in agriculture has fallen by roughly one-fifth for both male and female workers. Most of this decrease in agricultural employment was absorbed by the wage employment sector. Given that wage employment is generally characterised by higher labour productivity than other employment outcomes, this shift provides an important impetus for economic growth.
Despite the change in the structure of employment, female workers are still more dependent on agriculture and self-employment activities than male workers. For instance, wage employment accounted for one-fifth of female employment and one-third of male employment in the latest year. Tran and Le (1998) and UNDP (1996) report that the downsizing of the SOEs impacted more adversely on women than men. Other studies on Vietnam also reveal that women are more likely than men to be employed in the informal sector, largely comprising self-employment and agricultural activities (World Bank, 1999) . As this sector is generally comprised of lower paid jobs, the dependence of women on these two sources of employment suggests they may be poorly placed in terms of labour market wage rewards compared to men. However, this is not an issue on which we can inform in this paper given our exclusive emphasis on the wage employment sector.
The average real wage rate has rapidly grown by an average of 12% per annum over the 1993-2002 period. Other studies on Vietnam's labour market during the 1990s also reported the rapid growth in wages rates. Nga (2002) and Gallup (2002) , using data from the first two rounds of the household living standard surveys, report a 10% increase in the annual growth rate of hourly wages. The increasing wage trend in Vietnam is contrary to what has been found for other transitional economies in the earliest phases of their transition to a market economy (Rutkowski, 1996) It is interesting to note that the rapid growth of real average wages in Vietnam is accompanied by a continuing improvement of the female position in the labour market over time (table 2) . In 1993, an average female worker earned roughly three-quarters of the average male wage. After ten years, the average female earned 88% of the average male wage. The same pattern of change in the gender pay gap is also observed when comparing gender pay gaps across regions, educational attainment levels, and employment sectors over time. The relative female wage position is better in the public than in the private sector, which is also reported for other transitional economies (see Jurajda, 2003 for the case of the Czech Republic; Newell and Reilly, 2001 for Uzbekistan). There is almost no difference in the earnings levels of those with less than upper secondary education and those with tertiary education qualification in the early year of the transition. This reflects the low return to education widely observed in many transitional economies in the early stages of reform (Newell and Reilly, 1999) . The raw returns to education appear highest in the later half of the 1998-2002 period. Among these five different levels of educational attainment, the mean wage rate of those with tertiary level education has grown faster than those with lower levels. Workers with tertiary education qualifications earn considerably more than those with secondary education levels. In terms of the gender pay gap across educational levels, though the female disadvantage slightly widened between 1998 and 2002, it narrowed over the entire 1993-2002 period. Other studies on Vietnam's labour market have reported a significant difference in mean wages among regions and between the northern and southern parts of the country. It is generally observed that the average wage rates in the south are much higher than those in the north (Liu, 2004a and Moocks et al., 2002) and this is confirmed by the data used here.
The same pattern of a comparative improvement in the relative female position was also found in many transitional economies in Central and Eastern Europe such as Hungary, Poland, the Czech Republic and Slovakia (Newell and Reilly, 2001) . Brainerd (2000) also reports six of the eight post-communist countries experienced an improvement in the female relative wage position. This pattern is also in line with the empirical evidence reported for the gender pay gap in China (Kidd and Meng, 2001; Liu, 1998) .
Econometric Methodology

Decomposition Methodologies
Following the seminal work of Mincer (1974) , it is conventional to specify log wages as a function of a set of wage determining characteristics, which primarily includes controls for human capital. In the empirical literature on the gender pay gap, the separation of the data points by gender is widely adopted in undertaking gender pay gap decomposition analysis. The gender-specific earnings equation for the i th individual is specified as follows:
where X j is a (k × n) matrix of productivity and other characteristics (e.g., education, labour force experience) and j is the gender subscript; β is a (k × 1) vector of unknown parameters representing the impact of various covariates on the natural log wage (W); µ is a (n × 1) vector of random error terms; and m and f denote male and female sub-samples, respectively.
The conventional Oaxaca (1973) methodology has been widely used to decompose the average gender pay gap between men and women using the OLS estimation of gender-specific wage equations. The mean gender difference in log wages is generally given by:
where the 'bars' denote mean values and 'hats' denote the OLS coefficient estimates in this case. This allows the overall average differential in wages between the two gender groups to be decomposed into a part attributable to differences in characteristics (the 'explained' or 'endowment' effect) and a part attributable to differences in the estimated relationship between men and women (the 'unexplained' or 'treatment' or 'residual' effect). The latter part of expression (3) is sometimes taken to capture the effect of unequal treatment (or discrimination) in the labour market.
The use of this approach is subject to the conventional 'index number' problem. It is clear that expression (3) could be re-computed using the 'basket' of average male characteristics, which potentially yields different numerical values than (3). Thus:
The foregoing decompositions are situated within a mean regression framework. An exclusive focus on the mean, however, provides an incomplete account of the gender pay gap. The quantile regression approach allows the gender pay gap to be estimated at particular quantiles of the conditional wage distribution as opposed to simply the mean. The estimation of a set of conditional quantile functions potentially allows a more detailed portrait of the relationship between the conditional distribution of the wage and selected covariates. In contrast to the OLS approach, the quantile regression procedure is arguably less sensitive to outliers and provides a more robust estimator in the face of departures from normality than the OLS technique (Koenker, 2005; Koenker and Basset, 1978) . In addition, according to Deaton (1997) , quantile regression models may also have better properties than the OLS ones in the presence of heteroscedasticity. Using this methodology, the log wage equation may be estimated conditional on a given specification and then calculated at various percentiles of the residuals (e.g., 10 ) (see Chamberlain, 1994 ).
In the current case, the quantile regression for the male sub-sample can be defined as:
From equations (5) and (6):
where 0 denotes the early year and 1 the later year. The temporal decomposition of the gender pay gap is as follows:
Thus, the overall change in the gender pay gap between two years at the θ th quantile can be decomposed into five parts. The first part is attributable to the temporal change in the gender differential in realizations of observable characteristics at the θ th quantile of the wage distribution evaluated using male coefficients. The second part is attributable to the temporal change in the realizations of the observable female characteristics at the θ th quantile of the wage distribution. The third part is attributable to the temporal change in the male wage structure at the θ th quantile of the wage distribution. The fourth term is attributable to the temporal change 4 These represent more modest numbers of both draws and replications than used by Machado and Mata (2005) . 5 The sampling variances for the quantile regression estimates are obtained using bootstrapping with 200 replications. Given the linear nature of the 'treatment' and 'endowment' components in (12) and (13), the sampling variances are easily computable, though the use of the bootstrapped variance-covariance may not be entirely desirable here for the computation of the sampling variance of a point estimate.
in unequal treatment (or wage discrimination) at the θ th quantile of the wage distribution. The final term is unexplained and may be attributable to the changing role of unobservables over time. As expression (14) is subject to an 'index number' problem, the temporal gender pay gap can also be re-cast as:
The temporal decomposition suggested by Juhn, Murphy and Pierce (1991) could be used to decompose the average pay gap over time but this procedure is neither outlined nor pursued here in terms of the mean regression analysis. 
Wage Specification Issues
The wage regression analysis reported in this study uses hourly real wage rates. The wage rates include basic rates and other payments in terms of bonuses, allowances, subsidies in cash and kind.
7 This definition of the wage has been widely used in studies on Vietnam such as Glewwe, Gragnolati, and Zaman (2001) and Liu (op.cit.). The nominal wage rates are deflated by the monthly CPI to yield a real hourly wage rate. The natural logarithms of these real wage rates are then used in the augmented Mincerian wage equations, which control for, inter alia, human capital, ethnicity, industry affiliation, and other characteristics (see table A1 for variable descriptions and selected summary statistics).
It is customary to use a years-in-education variable in the standard human capital wage specification. In our case, the schooling years would have to be computed from the information on the highest educational qualifications obtained as reported in the household surveys.
However, as demonstrated in other studies, this might introduce noise into the measurement of this particular variable (for instance Duraisamy, 2002) and this study thus uses a set of educational dummies to capture human capital effects. In addition, the age of an individual is used to proxy for labour market experience rather than using a potential labour force measure as in Liu (2004a) . This is acknowledged as a constraint in this application but data limitations prevent use of a more accurate measure.
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The set of other regressors in the wage equations include worker characteristics (such as marital and health status); social exclusion which is proxied by ethnic origin; and ownership type. A set of seven different regional dummies are also included in the wage regression models.
Furthermore, it is reasonable to argue that adjusting the nominal wage rates by the monthly price deflator does not fully capture potential seasonal effects. This is particularly the case for rural non-farm activities, which can be linked with the harvest time during the year.
Consequently, a set of dummies for the interview date are also included to control for potential seasonal effects.
The problem of selectivity bias, as mediated through either participation or selection into wage employment, may be an issue for both the mean and quantile regression models. The participation effect may be of less importance given the high participation rates already noted for Vietnam for both gender groups. The wage employment sector selection is clearly more of an issue. The fact that there are more than two possible employment outcomes in the labour market (see table 1 ) suggests use of the Lee (1983) method, which extends the Heckman twostep procedure to a multiple-outcome model. Following Liu (2004a), the identification of the selection effect was explored using household structure variables (i.e., number of children and the dependency ratio etc.) and non-labour income. However, the estimated effects corresponding to the selection correction terms were not well determined. There is a suspicion that the instruments used may be weak as they were poorly correlated with the probability of wage employment and efforts to obtain superior instruments proved futile given the limited nature of the data available to us. 9 This outcome, however, is not a complete surprise given the fact that the two-step procedure has been subject to criticism given its sensitivity to distributional assumptions and identifying restrictions (Manski, 1995) . In addition, the techniques required to correct for selectivity bias in quantile regression models is less well developed though Buchinsky (2001) suggests an approach using the work of Newey (1999) .
Nevertheless, there remain complications that arise in regard to identifying the constant term in such wage regression models when higher order terms are used to capture selection as suggested by Newey (1999) . This is a relatively important issue in any pay gap application (see Hyder and Reilly, 2006) . Given the difficulties encountered in obtaining plausible instruments to identify the selection effects, we do not use a selection correction procedure in this paper in either the mean or quantile regression models.
The econometric specification used in this study is slightly different from that of Liu (2004a) in a number of other key respects that go beyond issues relating to the correction for selection bias.
Firstly, educational levels and the individual's age are used instead of years in schooling and potential experience. This is to avoid the introduction of a possible measurement error in key explanatory variables (see above), though it is acknowledged that the use of either age or a potential experience measure, as compared to the use of an actual measure, is likely to inflate the magnitude of the unequal treatment component in the decompositions undertaken here.
Secondly, occupation controls for the wage employed workers are not included in our regression models. This is a judgement call and we take the view that the inclusion of controls that may reflect the outcome of a labour market discriminatory process is undesirable in this case. In addition, there is also a concern regarding the potential endogeneity of the occupational attachment variables. Finally, in contrast to Liu (op.cit.), we also introduce controls for the interview date to capture possible seasonality effects and introduce an individual's health status to capture human capital depletion effects.
Empirical Results
The wage regression estimates, using the mean and the quantile regression models, are provided in tables A2 to A7 in the Appendix and are not the subject of detailed discussion here. However, it is noteworthy that the fits of the Mincerian equations have improved for both gender groups over the time period reviewed here and that the point estimates for the returns to the higher formal human capital measures have increased sharply. This could be taken to reflect the enhanced role of the labour market in valuing human capital in Vietnam over the reform period.
The first rows of table A2 to A4 report ceteris paribus gender pay gaps estimated over the 1993-2002 period using a pooled wage regression model with a gender intercept term. The estimates reflect the improvement in the relative female wage position. For instance, in 1993 a male wage employee earned 31% more than a comparable female, on average and ceteris paribus but by 1998 the 'mark-up' had declined to 19% and exhibited stability thereafter to 2002. The findings on the gender pay gap in regard to the two earlier years are in line with other empirical studies on the gender pay gap in Vietnam (Nga, 2002; Liu, op.cit.) .
The first rows of table A2 to A4 also provide the estimated gender effects at different quantiles of the conditional wage distribution. These estimates suggest considerable improvements in the female relative wage position in the Vietnamese labour market. The gender pay gap tends to display a modest decrease with movement across the conditional wage distribution. This tentatively suggests that gender pay inequality is larger in the low-paid than in the high-paid jobs though this is interrogated more closely using the decompositions reported below. The decreasing ceteris paribus gender pay gap across the different quantiles of the conditional wage distribution, however, is in marked contrast to what is commonly observed in other transitional economies where a 'glass-ceiling' effect is evident at higher points on the conditional wage distribution (see Reilly, 1999 and Reilly, 2001 ).
The separation of the data points between the male and female sub-samples is statistically justified on the basis of Wald test values for both the mean and quantile regression models for all three years. 10 The estimation of separate wage equations allows for the implementation of the various gender pay gap decomposition methodologies both at the mean and selected quantiles.
In reviewing the estimates reported in tables 3a to 3c, the contraction in the gender pay gap between 1993 and the later years is again evident. In all years, the greater part of the gender pay gap is attributable to unequal treatment with respect to gender. However, in contrast to the results reported in tables A2 to A4, which uses an intercept shift to capture gender, the treatment effects appear stable across the selected quantiles of the conditional wage distribution. This finding is invariant to which wage structure is assumed in the absence of unequal treatment.
There is a substantial contraction in the average gender pay gap over time. The raw gender pay gap contracted by 0.14 log points between 1993 and 2002, which represents almost a halving of the gap. 11 The contraction in the gender pay gap over these two years is also evident at selected points on the conditional wage distribution, though it is more pronounced at the top rather than at the bottom end of the distribution (see tables 4a to 4c). In fact, the change in the overall gender difference between 1993 and 2002 is poorly determined at the 10 th percentile. The quantile gender pay gaps between 1993 and 2002 are decomposed using both expressions (14) and (15). The change in observable characteristics at the 10 th percentile and changes in observable gender differentials account for most of the con 10 The Wald results are available on request.
traction. This suggests that the narrowing gender pay gap at the bottom end of the distribution might again be attributable to the selective withdrawal from the Vietnamese labour market of the more poorly qualified woman in terms of observable characteristics. At the top end of the wage distribution the gender pay gap contracted by 0.19 log points over these two years with changes in observable gender differentials and wage structure exerting an important narrowing role regardless of whether (14) or (15) 
Conclusions
The Doi moi reforms have had a significant impact on the labour market in Vietnam and have acted to reduce gender wage disparities in the wage employment sector. The average gender pay gap in this sector halved between 1993 and 2002 with most of the reduction achieved by 1998.
There is thus some evidence that in the last four years the average gap has been characterised by a degree of stability. It is difficult to isolate the factors responsible for this contraction but the selective withdrawal from wage employment of poorly qualified Vietnamese women, in terms of both observable and unobservable characteristics, is flagged as one possible source for this phenomenon (see footnote 11). Hunt (2002) assigned much of the improvement in the relative wage position of East German women post-unification to the selective withdrawal from the labour market of the most poorly qualified. However, although our empirical evidence is consistent with this notion, a definitive inference on this matter would require a more detailed analysis of the Vietnamese case than the one offered here.
A contribution of this paper has been the examination of the degree to which the gender pay gap varies across the conditional wage distribution. The decompositions suggest that, in contrast to many transitional economies, the gender pay gap attributable to the treatment effect is relatively stable across the conditional wage distribution. In comport with the mean regression findings, there has also been a contraction in the gender pay at most selected points of the wage distribution with the observed effect most pronounced at the top end of the distribution. The change in unobservables appears important in explaining the contraction in the gap over time at the 90 th percentile which is again resonant of our findings for the mean regression. However, the reduction in unequal treatment of men and women only appears an important driver for the reduced gender pay gap in the middle part of the conditional wage distribution.
We believe our analysis provides an informative portrait of the gender pay gap over time in the wage employment sector but this sector only comprised a quarter of those at work in Vietnam by 2002. It should be stressed, therefore, that this study thus offers only a partial insight into the effect of the Doi moi reforms on women and the labour market more generally in Vietnam. The sizeable contraction in the gender wage gap among the wage employed is a welcome feature of the transformation process. However, this finding should not be over-emphasized and some perspective is clearly required here. For instance, our analysis did not examine the impact of the reform process on other important employment sectors (e.g., the self-employed or those employed in the informal sector) or the implications for those women discouraged from retaining links with the formal labour market. The impact of enterprise re-structuring, the reshaping of social safety nets and child-care facilities, and the changing demands on female nonmarket time may exert more important influences on the quality of women's lives in Vietnam in the near future than the evolution of the gender pay gap in the wage employment sector. These issues clearly merit further investigation in order to more fully document and understand the changing position of women in the Vietnamese labour market. Employment is identified as having jobs over the past 7 days before the surveys; unemployment is defined as those in the labour force, who was not working over the past 7 days before the surveys, but was looking for a job; c. Employment outcomes are classified based on primary employment; 'others' include those who are employed by household businesses and household enterprises. In principles, these 'others' should be included in the category of 'wage employment'. However, as earning data on these 'others' were reported as average earning levels of all employees working in the respective household businesses (including household members). Thus, these earning data are not reliable. a. hourly wage rate includes all payments in cash and kinds; b. 'public sector' also include those who worked in public services sectors; c. 'lower secondary school and others' include those with educational attainment level from lower secondary to no education (this grouping is justified as there is almost no systematic differences in mean wages of those with these educational levels; d. F/M ratio is the common measure used to summarize the female position in the labour market, which is calculated as the ratio of average female hourly pay to its average male counterpart; e. standard deviations of selected continuous variables are in parentheses ƒ : using expression (3) for mean regression model and expression (10) for quantile regression models; d.
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